Elevated 8-hydroxydeoxyguanosine levels in DNA of diethylstilbestrol-treated Syrian hamsters: covalent DNA damage by free radicals generated by redox cycling of diethylstilbestrol.
The generation of free radicals by microsome-mediated redox cycling between catechol estrogens or diethylstilbestrol and their corresponding quinones has previously been demonstrated in vitro. However, the reaction of free radicals with DNA has not yet been detected in animals treated with estrogen and is the subject of this investigation. The reaction of guanine bases of DNA with hydroxyl radicals to form 8-hydroxydeoxyguanosine has been used as a monitor of free radical generation in kidney and liver of Syrian hamsters, a species prone to estrogen-induced carcinogenesis. Prior to in vivo measurements, the in vitro hydroxylation of guanine bases of DNA under conditions of redox cycling of estrogen was investigated. In incubations of DNA or deoxyguanosine with hamster kidney microsomes, NADPH, and diethylstilbestrol 4',4"-quinone, the hydroxylation of guanine bases of free deoxyguanosine or of DNA was 50 to 100% higher than in controls. When incubations were carried out in the presence of iron(III) chloride, the hydroxylation of guanine bases was 2.5- or 10-fold higher than control values. There was a 65% increase from control values in levels of 8-hydroxydeoxyguanosine in liver DNA of hamsters treated with 20 mg/kg/day diethylstilbestrol for 3 days and 100 mg/kg on the 4th day. In hamsters treated chronically with diethylstilbestrol implants for 15 days, 8-hydroxydeoxyguanosine levels more than doubled from control values in kidney but not liver DNA. Treatment of hamsters with estradiol for various time periods did not induce any changes in levels of hydroxylated guanine in either kidney or liver. It was concluded that in vitro and in vivo redox cycling of diethylstilbestrol hydroxylated guanine bases in DNA.